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Omm Differentié 


reduces installatio 


the rotor relative to the case. The most 
accurate and reliable transducer with 
which to measure differential expan- 
sion is Bently Nevada's new 50) mm 
Differential Expansion Transducer. 


installed in a complimentary imput 
configuration - one on ¢ither side of 
the collar - double the measurement 
range (Figure 2). 

Two differential expansion trans- 
ducers are required to observe a ramp 


ifferential expansion is an Measuring differential expansion on the rotor (Figure 3).The ramp has 
essential measurement for The difference between rotor axial two surfaces of equal slape, either fac 


large steam turbines. During 
transient operation, such as at startup 
and dluring load changes, a turbine’s 
rotor and case expand at diferent 
rates. If ihe difference in rotor axial 
expansion and case expansion is foo 
large, the turbine’s rotating and sta- 
lignary camponents come into con- 
tact. The result is substantial machine 
damage. 


A differential expansion monitoring 
system protects steam turbines [rom 
such damage. The system consists of a 
differential expansion moniter and 
transducer. The monitor issues a Warn 


ing if the difference between rotor 
axial expansion and case ¢xpansion 
excecds a predefined limit, The trans- 
ducer measures the axial position of 





expansion and case expansion is mea 
sured by one or more transducers that 
are mounted on the machine case ancl 
observe rotor axial motion. Differential 
expansion is typically measured at a 
point on the machine train where axial 
clearances are most critical, On many 
machines, it is measured at bo or 
three different locations. 

The  case-mounted = differential 
expansion probes commonly observe 
either a collar ora ramp on the turbine 
rotor, A single transducer of sufficient 
range can measure differential expan- 
sion by observing one side of a collar 
on the rotor (Figure 1). Two transiue- 
ers observing the same side of the col- 
lar increase the svstem’s ccliability. If 
the differential expansion will exceed 
the transducer's range, two probes 
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ing or opposing euch other. One trans- 
ducer is mounted perpendicular to 
each ramp face. Signals from the twa 
Lransducers are processed by a Kamp 
Differential Expansion Monitor, which 
converts the measurements $6 rotor 
axial movement. Overall range 1s mint 
increased, as im the complimentary 
input configuration. Each transducer 
instead canecls the racial motion 
detected by the other, leaving only 
axial movement, 


Our 50mm Differential Expansion 
Transducer is an accurate and reliable 
transducer for measuring differential 
expansion in applications that require 
a relatively large range. When measur- 
ing a collar, its range 1s from 12.5 to 
27.9 mm (0.49 to 1,10 inches), [t is the 
newest addition to our ditfercntial 
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Figure 1 


Differential expansion transducers observing 
a collar on a rotor. 


$0 mm Differential Expansion Transducer FTLCHUT CLE 
bracket with probes in a complimentary input configuration. 
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Expansion Transducer 
and maintenance costs 


expansion transducer line. which 
Welles the Smm, Llmim, |-mrn, ancl 
45mm transducer systems. 
Easier verification 

A differential expansion trans¢duc- 
Crs operation must be verified during 
installation, and periodically after- 
wire, [ts operation is verifice by pliys- 
ically moving the transducer, to 
simulate shaft collar motion, The 30 
mm Ditferential Expansion Transducer 
has an optional mounting bracket char 
makes verification cusicr and more 
ELC LETT 

The optional mounting bracket has 
a sliding plate, on which the transduc- 
cr mounts, and a lase plate that attach- 
cs to the turbine cuse.The sliding plate 
slides on the base plate. making it easy 
to meve the transducer for calibration 
andl verification. The preciscly-machin- 
ed bracket aligns the transducer svs- 
tem perpendicular te che rater, 
Mounting brackets are available for a 
single transducer, and for two trarns- 
ducers mounted in a complimentary 
Input conliguracion. 
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Figure 2 


Dillerential expansion transducers observing 





<Caso expansion > 
Back-to-back configuration 


A better transducer 

Quy new 30 mm Differential 
Expansion ‘Transducer is very accu. 
rate, performs well on short collars 
and inhibits oi wicking. It is campati- 
ble with our differential expansion 
monitors and is siuple te order, 


More accurate 

The 50m Differential Expansion 
Transducer is more accurate than our 
previous 30 mm probe because of its 
integral design. A ditferential expan: 
SLO CMnsduicer svstem consists of a 
probe and a Proximitorss sensor. Our 
new wilegral design combines the twa 
ina single unit. The single unit elimi- 
nates interchungability errors, which 
makes (is transducer four times more 
acclimate than our previous SO crim 
probe. A built-in temperature sensor 
campensales the output signal over 
the wide range of 35 to +120" C ¢-a0 
to +249" F). At turbine operating ter- 
peratures, the btransducer’s output is 
stable, for precise differential expuar- 
Sion measurements. 


opposite sides of a collar on a rotor 
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Concave configuration 
~ Rotor expansion » 
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fetter perfarnicince on short callars 
The 30mm Differential Expansion 
Transducer has excellent 9 perfor: 
mance orm shart collars, Ao built-in 
shield is installed in cach transcucer to 
reduce side-view of the rotor surface. 


Nou-wicking cable 


The transducer’s non-wicking cable 
inhibits oil from migrating through the 
cable and out of the machine, Armor, 
which protects the cuble from dam- 
age, is also available. 

(ur new 30 mim Dafterential Expan: 
sion Transducer is fully compatible 
with the Differential Expansion Moni- 
tors ino our F200, 4500 ane 3500 
Monitoring Systems, [tis casy to oreer, 
because the extension cable and 
Proxumiloreé sensor are specified in 
the transducer's part number, 
see the June 1995 issue of Orbit for 
ere information on differential 
eXPRINISLOn monitoring, Por more infer: 
maton on Benth Nevada's mew SO) mm 
Differential Expansion Transducer, 
ComtAcl your nearest Benth Nevada 
sales andl service representative 


Convex configuration 
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Figure 3 


Differential expansion transducers observing 
a np On a rolor, 
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